We study the relations between the semileptonic decay constants and axialvector constants within the framework of the chiral quark-soliton model. Starting from the general expressions for the hyperon semileptonic decay constants with the rotational 1/N c and linear m s corrections taken into account, we fit the dynamical parameters to the corresponding experimental data. As a result we predict semileptonic decay constants not measured yet. In particular, we get the β decay constant (g 1 /f 1 ) = 1.29 ∼ 1.33 for the decay mode Ξ 0 → Σ + + e − +ν e . We also obtain the axial-vector constant g (0)
Since the European Muon Collaboration (EMC) measured the first moment of the proton spin structure function g p 1 [1] , there has been a great deal of discussion about the spin content of the proton. A series of following experiments [2, 3] confirmed the EMC measurement. In contrast to the result from the naive nonrelativistic quark model, which is reflected in the Ellis-Jaffe sum rule [4] , the strange quark contribution to the nucleon spin deviates from zero. According to the most recent measurement (g (0) A = 0.30 ± 0.08) [5] , the portion of the nucleon spin carried by the strange quark is ∆s = −0.09 ± 0.03 at Q 2 = 10 GeV 2 . This result is however Q 2 dependent and should be evolved to the low energy scales. The global fit performed by Ellis and Karliner [6] gives the following value ∆s = −0.11 ± 0.03.
Great effort has been already spent on understanding the spin and flavor contents of the proton. While it is now known that a large fraction of the nucleon spin is provided by gluons and orbital angular momenta, it is still of great importance to understand the mechanism of how the quarks carry the nucleon spin. In particular, since the extraction of the flavor content of the nucleon spin relies on the empirical data of the baryon semileptonic decays, it is of great significance to examine the axial properties of the baryons in a consistent way. For previous calculations within the χQSM see for example: Refs. [7] - [9] .
Very recently, we have investigated the semileptonic decay constants of the octet baryons within the framework of the chiral quark-soliton model (χQSM) [10] . The χQSM has a remarkable virtue in connecting in a direct manner the singlet axial-vector constant g A and g (8) A and the semileptonic decay constants. In this work, we want to study the relations between axial-vector constants of the octet baryons and semileptonic decays, using a "model-independent" method. Refs. [14, 15] have already studied the magnetic moments of the octet and decuplet in this way. Based on these results, we were able to predict the semileptonic f 2 (0)/f 1 (0) constants [10] . Similarly, employing the experimental data of the semileptonic decays of the hyperons, we can determine the axial-vector constants of the octet baryons. Furthermore, we are able to predict semileptonic decay constants g 1 (0)/f 1 (0) which are experimentally unknown yet. Model calculations for these quantities have been presented in Ref. [10] . It is of particular interest to consider the (g 1 /f 1 ) in the decay mode Ξ 0 → Σ + + e +ν, because it will be soon measured by KTeV experiment [11] . There are already some predictions for (g 1 /f 1 ) Ξ 0 →Σ + [12, 13] .
The transition matrix elements of the hadronic axial current B 2 |A X µ |B 1 can be expressed in terms of three independent form factors:
where the axial-vector current is defined as
with X = 1 2
(1 ± i2) for strangeness conserving ∆S = 0 currents and X = 1 2 (4 ± i5) for |∆S| = 1. Similar expressions hold for the hadronic vector current, where the g i are replaced by f i (i = 1, 2, 3) and γ 5 by 1.
The q 2 = −Q 2 stands for the square of the momentum transfer q = p 2 − p 1 . The form factors g i are real quantities depending only on the square of the momentum transfer in the case of CP -invariant processes. We can safely neglect g 3 for the reason that on account of q µ its contribution to the decay rate is proportional to the ratio 
where a i denote parameters depending on the specific dynamics of the chiral soliton model. Their explicit form in the χQSM can be found in Ref. [7] .Ŝ q (Ŝ 3 ) stand for the q-th (third) components of the spin operator of the baryons, respectively. The D
ab denote the SU(3) Wigner matrices in representation R.
It is well known that because of the SU(3) symmetry breaking due to the strange quark mass m s the collective baryon Hamiltonian is no more SU(3)-symmetric. The octet states are mixed with the higher representations such as anti-decuplet 10 and eikosiheptaplet 27. In the linear order in m s the wave function of a state B = (Y, I, I 3 ) of spin S 3 is given as:
where S = (−1,
can be found for example in Ref. [7] . They are given as products of a numerical constant N (R) B depending on the baryonic state B and dynamical parameter c R depending on m s (which we assume to be 180 MeV) and the model parameter I 2 , which is responsible for the splitting between the octet and higher exotic multiplets [17] .
Analogously to Eq.(3) one defines the diagonal axial-vector coupling constant. In that case X can take two values: X = 3 and X = 8. For X = 0 (singlet axial current) we have the following expression [7, 8] :
A remark concerning constants a i is here in order. Coefficient a 1 contains the terms which are leading and subleading in the 1/N c expansion. The presence of the subleading terms enhances the numerical value of a 1 calculated in the χQSM for the self-consistent profile and makes the model predictions, e.g. for g (3) A remarkably close to the experimental data [18, 19] . This feature, although very important for the model phenomenology, does not concern us here, since our procedure is based on fitting all coefficients a i from the data. 1 In the following we will assume that the baryons involved have
Constants a 2 and a 3 are both subleading in 1/N c and come from the anomalous part of the effective Euclidean action. In the Skyrme model they are related to the Wess-Zumino term. However in the simplest version of the Skyrme model (which is based on the pseudo-scalar mesons only) a 3 = 0 identically [20] . In the case of the χQSM a 3 = 0 and it provides a link between the SU(3) octet of axial-vector currents and the singlet current of Eq.(5). It was shown in Ref. [21] that in the limit of the artificially large soliton, which corresponds to the "Skyrme limit" of the present model, a 3 /a 1 → 0 in agreement with [20] . On the contrary, for the small soliton g (0)
Employing this new set of parameters, we immediately express all possible semileptonic decay constants between the octet baryons:
From Eq. (7), we can easily find that in the chiral limit the following eight sum rules for (g 1 /f 1 ) exist:
With the m s corrections turned on, we end up with only four sum rules:
However, we need more experimental data to verify these sum rules in Eq.(9). The U(3) axial-vector constants g can be also expressed in terms of the new set of parameters (6) . For the singlet axial-vector constants, we have
for the triplet ones 2 :
Ξ = 4r + 8s + 8x + 8y − 4z − 8q, (11) and for the octet ones, we get:
Σ = √ 3(−6r − 2s + 20x + 8y + 4p + 16q),
Let us note that by redefining q and x we can get rid of the variable p:
Thus, once we fix the newly-defined set of parameters to the experimental data of semileptonic decays and the empirical value of the octet axial-vector constant of the nucleon, we can determine the axial-vector constants and predict experimentally unknown semileptonic decay constants.
The fixed parameters defined in Eq.(6) are listed in Table I 
A used for the fitting procedure are also presented as well. Actually we achieve a lower value of χ 2 if m s corrections are included. The results of the predicted semileptonic decay constants and axial-vector constants of the octet baryons are given in Table II . In particular, the value of (g 1 /f 1 ) for the decay mode Ξ 0 → Σ + + e +ν is of great interest. We obtain (g 1 /f 1 ) Ξ 0 →Σ + = 1.257 in the chiral limit as it should be the same as that of the neutron β decay while we get 1.137 with m s which is smaller than that in the chiral limit. The prediction can be compared to those obtained by Refs. [12, 13] . The present result is very similar to that of Ref. [13] (fit A:1.17 ± 0.03, fit B:1.14 ± 0.03), whereas it is a bit larger than that of Ref. [12] (fit B:f 1 = 1.12 ± 0.05, g 1 = 1.02 ± 0.02).
The singlet axial-vector constant g
A is particularly interesting since it is interpreted as the total spin carried by quarks in the nucleon. Ellis and Karliner [6] extracted g A (0) from the experimental data. Our value in the chiral limit is in excellent agreement with their result, while that with the m s corrections is slightly smaller. This might, however, be due to the fact that their analysis does not take into account the effect of the SU(3) symmetry breaking. In any case g A (0) is much smaller than 1 since the lower (small) spinor components contribute significantly to a 3 .
In Table III we present the flavor components of the axial-vector constants. The strange component ∆s we have obtained is also in a good agreement with the data.
We have not displayed theoretical errors which are connected with our fitting procedure; they can be however easily estimated by thorough inspection of Tables I, II and III. The minimal value of χ 2 achieved is χ 2 = 0.148. A simple way to estimate theoretical errors consists in considering all parameter sets which yield χ 2 values about one unit larger than the minimal one, i.e. around χ 2 = 1.2. In this sense, even the values obtained with m s = 0 lie within the error bars of the fitting procedure with m s = 180 MeV. It means in particular that our chiral limit results for ∆u, ∆d and ∆s, which agree well with the analysis of Ellis and Karliner [6] , are within the theoretical errors of our fitting procedure. Of course experimental errors of these quantities should be also discussed. It is suggested in Ref. [6] that they are of order of ±0.03 ± 0.03, where the second error includes higher twist effects, various extrapolation errors, and a possible Q 2 dependence. All together we have obtained a satisfactory parametrization of all available experimental data on semileptonic decays and on diagonal axial-vector constants. We have presented predictions for yet unknown decays, as well as for the axial constants for all members of the baryon octet. In particular, we have predicted the (g 1 /f 1 ) for β decay Ξ 0 → Σ + . This work has partly been supported by the BMBF, the DFG and the COSY-Project (Jülich). We are grateful to M.V. Polyakov for fruitful discussions and criticism. H.C.K thanks P. Pobylitsa for critical comments. H.C.K. has been supported in part by the Research Fund of Pusan National University. M.P. has been supported by Alexander von Humboldt Stiftung. 
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